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The  most  recent  and  complete  taxonomic  treatment  of  the  Culex 
subgenus  Lophoceraomyia  in  any  area  of  South  East  Asia  was  that  of 
Colless  (1965).  This  study  described  14  new  species,  revalidated  five 
synonyms,  and  generally  placed  the  taxonomy  of  this  difficult  group 
on  a  sound  basis  for  future  investigations.  The  present  study  describes 
six  new  species  from  Thailand,  all  of  which  belong  to  the  mammilifer 
subgroup  of  the  mammilifer  group  as  defined  by  Colless  (1965).  The 
mammilifer  group  of  the  subgenus  Lophoceraomyia  is  distinguished 
from  the  fraudatrix  group  mainly  by  the  presence  of  a  mammiliform 
protuberance  on  the  inner  sruface  of  the  male  antennal  torus.  In  the 
male  terminalia,  members  of  the  mammilifer  group  exhibit  both  an 
internal  process  and  a  spinose  or  toothed  dorsal  process  which  compose 
the  lateral  plate  of  the  phallosome;  members  of  the  fraudatrix  group 
possess  a  toothless  dorsal  process  only.  In  the  larval  stage  members  of 
the  mammilifer  group  have  head  hairs  4-C  distinctly  longer  than  the 
distance  between  their  bases,  in  contrast  to  the  fraudatrix  group  in 
which  these  hairs  are  shorter  than  the  distance  between  their  bases.  The 
mammilifer  subgroup  of  the  mammilifer  group  is  reco^ized  by  the 
presence  of  one  lower  mesepimeral  bristle  in  the  adult,  by  the  larval 
antenna  with  hairs  2  and  3  well  separated  from  the  apex  of  the  shaft, 
and  by  the  general  container  habitats  of  the  larvae;  the  brevipalpus 
subgroup  of  the  mammilifer  group  lacks  a  lower  mesepimeral  brisfle  in 
the  adult,  hairs  2  and  3  of  the  larval  antenna  are  inserted  at  the  apex  of 
the  shaft,  and  the  larval  habitat  is  generally  restricted  to  pitcher  plants 
(Nepenthes  spp.). 


^  This  work  was  supported  by  Research  Contract  No.  DA-49-193-MD-2672 
from  the  U.  S.  Army  Medical  Research  and  Development  Onnmand,  Ofhce  of 
the  Surgeon  General.  Immediate  publication  secured  by  full  payment  of  page 
charges — ^Editor. 

*  Present  address  of  second  author — ^Public  Health  Division,  USOM,  Bangkok, 
Thailand. 


Report  Documentation  Page 

Form  Approved 

0MB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  0MB  control  number. 

1.  REPORT  DATE 

MAR  1967  2.  REPORT  TYPE 

3.  DATES  COVERED 

00-00-1967  to  00-00-1967 

4.  TITLE  AND  SUBTITLE 

Six  New  Species  of  the  Culex  (Lophoceraomyia)  Mammilifer  Group  from 
Thailand  (Diptera:  Culicidae) 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Southeast  Asia  Mosquito  Project, Smithsonian 

Institution, Washington, DC, 20560 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIFICATION  OF:  17.  LIMITATION  OF 

_ _ _  ABSTRACT 

18.  NUMBER  19a.  NAME  OF 

OF  PAGES  RESPONSIBLE  PERSON 

a.  REPORT  b.  ABSTRACT  c.  THIS  PAGE  Same  aS 

unclassified  unclassified  unclassified  Report  (SAR) 

17 

Standard  Form  298  (Rev.  8-98} 

Prescribed  by  ANSI  Std  Z39-18 


PROC.  ENT.  SOC.  WASH.,  VOL.  69,  NO.  1,  MARCH,  1967 


3 


In  the  followang  descriptions,  terininology  of  the  adult  habitus  and 
the  immature  stages  conforms  primarily  to  the  format  of  Belkin 
(1962);  terminology  apphed  to  the  male  antenna  and  male  terminalia 
follows  CoUess  (19^),  except  as  noted  below.  Colless  referred  to  the 
first  flagellar  division  of  the  male  antenna  as  segment  III;  in  our 
terminology  the  first  flagellar  division  is  called  flagellomere  I,  rec¬ 
ognizing  only  three  true  antennal  segments  (namely,  the  scape,  the 
pedicel  or  torus,  and  the  flagellum ) .  Structures  of  the  male  terminalia 
recognized  as  coxite  and  style  of  coxite  by  Colless  are  termed  basimere 
and  distimere,  respectively,  in  this  study.  Material  utilized  in  this 
study  is  housed  in  the  U.  S.  National  Museum  and  consists  principally 
of  collections  made  by  the  Department  of  Medical  Entomology,  South 
East  Asia  Treaty  Organization  Medical  Research  Laboratory, 
Bangkok,  Thailand,  and  to  a  lesser  extent,  the  D.  C. — E.  B.  Thurman 
mosquito  collection. 

Cnlex  (Lophoceraomyia)  spicniosus,  species  novum 

The  adult  female  is  very  similar  to  that  of  C.  Uaubi  Colless  and  caimot  be 
separated  with  certainty.  The  male  is  recognized  by  the  absence  of  conspicuous 
tufts  on  antermal  flagellomeres  V  and  IX,  the  submarginal  setae  of  the  basimere 
are  arranged  in  a  regular  row,  and  the  internal  process  of  the  lateral  plate  of 
the  phallosome  does  not  project  beyond  the  dorsal  process.  The  fourth  stage 
larva  is  characterized  by  possessing  a  long  siphon  with  4  pairs  of  strong,  long, 
subventral  tufts,  having  head  hair  5-C  bifid  or  trifid,  16,  17-C  absent,  and  having 
the  thoracic  and  abdominal  integument  covered  with  numerous,  prominent 
spicules. 

Female.  Proboscis  dark  brown  with  a  pair  of  prominent  basoventral  bristles 
and  a  pair  of  smaller  setae  between  them;  palpus  similar  in  color  to  the 
proboscis;  antenna  longer  than  the  proboscis;  decumbent  scales  of  the  vertex 
narrow  and  dark,  somewhat  broader  and  pale  immediately  adjacent  to  the 
orbital  line;  erect  scales  forked,  uniformly  dark  brown.  Scutum  and  midlobe  of 
scutellum  sparsely  covered  with  dark  scales;  pleural  integument  uniformly  pale, 
tinged  with  green  in  fresh  specimens;  one  lower  mesepimeral  bristle  present. 
Wings  normal,  outstanding  scales  narrow,  including  those  on  veins  Ri  and  Rj. 
Anterior  surface  of  hind  femur  predominantly  pale,  vvith  a  narrow  dark  stripe 
along  the  dorsal  border  and  a  dark  band  at  the  apex;  hind  tibia  and  tarsus  com¬ 
pletely  dark;  mid-  and  fore-legs  uniformly  dark  scaled,  although  in  some 
specimens  the  anterior  surface  of  the  mid-femur  may  exhibit  a  somewhat  paler 
basoventral  area  on  the  anterior  surface.  Abdominal  terga  covered  with  dark 
brown  scales;  sterna  slightly  lighter  than  the  terga. 


<- 

Fig.  1,  Ctdex  (Lophoceraomyia)  spiculosus  sp.  nov.  Dorsoventral  view  of  the 
fourth  stage  larva,  dorsal  view  of  the  male  terminalia,  and  lateral  view  of  the 
antennal  flagellomeres  V  through  IX. 
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Male.  Similar  in  general  appearance  to  the  female;  length  of  palpus  slightly 
greater  than  the  length  of  the  proboscis.  Flagellomeres  V  through  DC  as  illustrated 
in  figure  1;  flagellomere  V  with  a  group  of  from  6  to  8  very  narrow,  acute  scales 
whose  apices  do  not  reach  beyond  flagellomere  VII;  flagellomere  VEII  with  an 
internal  tuft  of  long  and  rather  straight,  broad,  dark  brown  setae;  flagellomere 
IX  without  a  tuft  of  obviously  modified  setae.  Terminalia  as  illustrated  in  figure 
1;  basimere  with  from  6  to  8  strong  submarginal  setae  inserted  in  a  strai^t  row; 
subapical  lobe  of  the  basimere  with  the  three  rods  subequal  in  length  and 
width,  gently  curved  and  pointed  apically;  internal  leaflet  rodlike,  but  broad  and 
bent;  external  leaflet  oblong-ovate,  pointed  apically  and  striate;  accessory  proc¬ 
esses  narrow,  setae-hke;  distimere  normal,  the  apex  without  armulations;  lateral 
plate  of  the  phaUosome  with  the  internal  process  distinctly  curved  and  pointed 
distaUy,  not  projecting  beyond  the  apex  of  the  dorsal  process;  dorsal  process 
with  an  apical  knob  and  approximately  10  short,  but  distinct,  teeth  on  the  lateral 
margin. 

Larva.  Chaetotaxy  and  structure  as  illustrated  in  figure  1.  Head  lightly 
pigmented,  antenna  concolorous  with  head  capsule  but  with  a  dark  basal  ring  and 
progressively  darker  beyond  insertion  of  antennal  hair  1-A;  1-A  large,  multiple, 
pectinate,  but  with  the  lateral  hairlets  on  only  one  side  of  the  individual  branches. 
Head  hair  1-C  darkly  pigmented,  tapering  to  a  sharp  point,  its  length  greater  than 
half  the  distance  between  bases  of  the  pair;  4-C  single,  simple;  5-C  with  2  or  3 
branches,  pectinate,  6-C  bifid,  subequal  in  length;  16,  17-C  absent  Thoracic  and 
abdominal  integument  densely  spiculose  throughout,  the  spicules  of  the  thorax 
slightly  more  prominent  than  those  of  the  abdomen;  thoracic  hairs  1,  2-P 
single,  pectinate,  subequal  in  length;  3-P  single,  pectinate,  shorter  and  slenderer 
than  1,  2-P;  4-P  bifid,  pectinate;  5,  6-P  single,  pectinate;  7-P  bifid,  pectinate; 
8-P  single,  pectinate;  14-P  bifid,  simple.  Comb  consisting  of  from  35  to  45  fan¬ 
shaped  scales  arranged  in  a  broad,  triangular  patch.  Siphon  index  variable, 
ranging  from  7:1  to  11:1  (average,  8.8:1);  4  pairs  of  subventral  tufts  inserted  in 
a  line  on  the  siphon;  individual  tufts  2  to  5  branched,  finely  pectinate,  their  length 
greater  than  the  width  of  the  siphon  at  the  point  of  insertion;  pecten  consisting  of 
from  11  to  14  teeth  restricted  to  approximately  the  basal  fourth  of  the  siphon; 
individual  pect«i  tooth  with  a  prominent  distal  spine  and  approximately  6  to 
8  lateral  barbs,  the  proximal  2  or  3  barbs  very  coarse. 

Type  Data.  Holotype  male  with  associated  larval  and  pupal  skins 
and  terminalia  and  antennae  slide  mounted  from  Doi  Sam  Sao,  Tak 
Province,  Thailand,  deposited  in  the  U.  S.  National  Museum,  No. 
69181.  Paratypes:  1  male  and  2  females  with  associated  larval  and 
pupal  sldns  with  the  same  data  as  the  holotype.  The  specific  name 
applies  to  the  characteristic  thoracic  and  abdominal  spiculation  of  the 
fourth  stage  larva. 

Distribution.  Known  only  from  the  following  Provinces  in  Thai¬ 
land:  Tak,  Nakhon  Nayok,  and  Chiang  Mai.  Eleven  individual 


<- 


Fig.  2,  Culex  (Lophoceraomyia)  peytoni  sp.  uov.  Dorsoventral  view  of  the 
fourth  stMe  lava,  dorsal  view  of  the  male  terminalia,  and  lateral  view  of  the 
antennal  flagellomeres  V  through  IX. 


— m.  HWANff 

Fig.  3,  Culex  (Lophoceraomyia)  eukrines  sp.  nov.  Doisoventral  view  of  the 
fourth  stage  larva,  dorsal  view  of  the  male  terminalia,  and  lateral  view  of  the 
anteimal  flagellomeres  V  through  IX. 
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rearings  have  been  examined  as  well  as  6  males,  3  females,  and  50 
larvae. 

Taxonomic  Discussion.  This  species  and  peytoni  sp.  nov.  clearly  fall 
within  the  sibling  species  complex  of  C.  trauhi-C.  ganapathi  rec¬ 
ognized  by  Colless  (1965).  Its  closest  affinity,  both  in  anatomical 
features  and  larval  biology,  is  with  traubi  from  which  it  can  be 
separated  as  follows:  in  the  male  terminalia  of  spiculosus  sp.  nov. 
the  internal  process  of  the  phallosome  does  not  project  beyond  the 
dorsal  process,  a  condition  which  does  exist  in  traubi;  in  the  larva, 
hair  2  of  the  anal  segment  is  single  in  spiculosus  sp.  nov.  as  opposed  to 
bifid  in  traubi.  Additional  distinguishing  features  may  be  found  in 
the  male  antennae. 

Biology.  Larvae  of  this  species  have  been  collected  on  16  occasions 
from  primary  rain  forests;  once  from  a  bamboo  stump,  once  from  a 
bamboo  intemode,  once  from  a  stump  hole,  and  on  all  other  occasions 
from  large  tree  holes.  Collections  were  made  during  July,  August, 
and  September,  Habits  of  the  adults  are  unknown. 

Cnlex  (Lophoceraomyia)  peytoni,  species  novum 

The  female  is  indistinguishable  from  spiculosus  sp.  nov.  The  adult  male  may 
be  recognized  by  the  presence  of  only  a  few  yellowish  long  hairs  on  flagellomere 
V,  an  internal  tuft  of  at  least  5  strongly  sigmoid  setae  on  flagellomere  VII,  a  tuft 
of  obviously  modified,  dark,  strong  setae  on  flagellomere  IX,  and  by  the  internal 
rod  of  the  subapical  lobe  of  the  basimere  slightly  expanded  subapically,  followed 
by  a  rather  broad,  gently  curved  apex.  The  fourth  stage  larva  possesses  a  long 
siphon  with  4  pairs  of  strong,  long,  subventral  tufts;  the  thoracic  integument  is 
covered  with  fine  spicules,  but  the  abdominal  integument  is  mostly  smooth  and 
the  lateral  denticles  of  the  individual  pecten  teeth  are  very  broad  proximally. 

Female.  No  features  have  been  foimd  which  differ  consistently  from  the 
description  presented  for  spiculosus  sp.  nov. 

Male.  Similar  to  spiculosus  sp.  nov.  except  as  noted  below.  Flagellomeres  V 
through  IX  as  illustrated  in  figure  2;  flagellomere  V  with  a  group  of  approximately 
6  narrow,  setaelike  scales  which  extend  to  approximately  the  middle  of 
flagellomere  IX;  flagellomere  VIII  with  an  internal  tuft  of  from  6  to  9  gently 
curved,  dark  brown  setae;  and  flagellomere  IX  with  a  small  internal  tuft  of  3 
strong,  rather  long,  dark  setae.  Terminalia  as  illustrated  in  figure  2;  basimere  with 
4  or  5  strong  submarginal  .setae  inserted  in  a  straight  row;  subapical  lobe  of  the 
basimere  with  the  internal  rod  shghtly  expanded  subapically,  then  bent  and 
with  a  rather  broad,  lightly  sclerotized  apex;  the  central  and  external  rods  sub¬ 
equal  in  length,  sharply  hooked  apically;  accessory  processes  narrow,  but  some¬ 
what  broader  than  those  foimd  in  spiculosus  sp.  nov.;  internal  leaflet  rod¬ 
like',  gently  bent;  external  leaflet  slaader,  striate;  distimere  with  1  or  2  additional 
setae  on  tihe  proximal  third;  dorsal  process  of  the  lateral  plate  of  the  phallosome 
with  a  subapical  knob  and  5  short,  but  distinct  teeth  on  the  lateral  margin. 

Larva.  Chaetotaxy  and  structure  as  illustrated  in  figure  2,  similar  to  spiculosus 
sp.  nov.  except  as  noted  below.  Head  hairs  16,  17-C  represented  by  minute 
spicules  which  are  easily  overlooked  even  in  good  preparations.  Thoracic  integu¬ 
ment  sparsely  spiculate,  the  spicules  fine  and  rather  long;  abdominal  integument 
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glabrous.  Thoracic  hair  7-P  single  or  bifid,  pectinate.  Comb  consisting  of  a 
broad,  triangular  patch  of  from  35  to  50  elongate,  fan-shaped  scales.  Siphon 
index  variable,  ranging  from  6.6:1  to  9.2:1  (average,  8:1);  4  pairs  of  subventral 
tufts  inserted  in  a  line  on  the  siphon;  individual  tufts  3  to  5  branched,  their 
length  greater  than  the  width  of  the  siphon  at  the  point  of  insertion;  pecten 
consisting  of  from  10  to  14  teeth  restricted  to  the  basal  fourth  of  the  siphon; 
individual  pecten  tooth  with  an  extended,  fine  distal  spine,  and  from  6  to  10 
lateral  barbs,  the  basal  barb  (sometimes  the  proximal  2  or  3  barbs)  very  large  and 
rather  rounded  apically. 

Type  Data.  Holotype  male  with  associated  larval  and  pupal  skins 
and  terminalia  and  antenna  slide  mounted  from  Phatthalung  Province, 
Thailand,  34  kms.  on  Phatthalung  to  Trang  Road,  15.  X.  1964,  K. 
Mongkolpanya,  from  tree  hole  12  feet  above  ground,  deposited  in  the 
U.  S.  National  Museum,  No.  69182.  Paratypes:  1  male  and  1  female 
with  associated  larval  and  pupal  skins  with  the  same  data  as  the 
holotype,  and  2  males  from  Ko  Chang  Island,  Ranong  Province, 
Thailand,  16.  IX.  1964,  K.  Mongkolpanya,  from  a  tree  stump  hole  with 
associated  larval  and  pupal  skins.  This  species  is  named  in  honor  of 
SFC  E.  L.  Peyton  of  the  SEATO  Medical  Research  Laboratory. 

Distribution.  The  authors  have  seen  specimens  from  the  following 
Provinces  in  Thailand:  Trang,  Chiang  Mai,  Sara  Buri,  Narathiwat, 
Phatthalung,  Chumphon,  Ranong,  and  Chanthaburi.  Sixteen  indi¬ 
vidual  rearings  have  been  studied,  as  well  as  4  additional  males  and 
70  larvae. 

Taxonomic  Discussion.  As  indicated  under  spiculosus  sp.  nov.,  this 
species  falls  within  the  traubi — ganapathi  sibling  species  complex.  Its 
anatomical  affinity  seems  closest  to  ganapathi,  but  larval  biology  is 
rather  intermediate  between  the  two.  The  adult  females  cannot  be 
distinguished  from  the  three  other  members  of  the  complex.  The 
male  may  be  separated  from  ganapathi  primarily  by  the  presence  of  a 
tuft  of  modified  setae  on  flagellomere  IX  as  well  as  the  presence  of 
1  or  2  setae  on  the  proximal  third  of  the  distimere;  the  male  differs 
from  traubi  and  spiculosus  sp.  nov.  by  the  presence  of  a  tuft  of  long, 
narrow,  tapering  scales  on  flagellomere  V  whose  apices  reach  to 
approximately  the  middle  of  flagellomere  IX.  The  larva  may  be 
distinguished  from  ganapathi  by  the  form  of  the  pecten  tooth  in  which 
the  lateral  denticles  are  very  broad  basally  and  by  the  fact  that  head 
hair  1-C  is  never  expanded  on  the  basal  half  as  frequently  found  in 
ganapathi;  the  larva  is  distinguished  from  traubi  and  s}riculosus  sp. 
nov.  by  the  glabrous  abdominal  integument  and  the  imdeveloped 
median  caudal  filament. 

Biology.  Larvae  have  been  collected  on  33  occasions  from  tree 
holes,  root  holes,  bamboo  intemodes,  and  bamboo  stump  holes  in 
primary  rain  forests.  One  collection  was  made  from  a  rock  hole  in 
dense  forest.  Habits  of  the  adults  are  unknown. 
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Cnlex  (Lophoceraomjia)  enkrines,  species  novum 

The  adult  female  is  virtually  indistinguishable  from  spiculosus  sp.  nov.  and 
its  relatives,  but  does  exhibit  slight  differences  in  the  scaling  patterns  on  the 
anterior  surface  of  the  hind  femur.  The  adult  male  exhibits  an  internal  tuft  of  3 
gently  curved  setae  on  flagellomere  VII  and  a  tuft  of  obviously  modified,  dark, 
strong  setae  on  flagellomere  IX.  The  larva  may  be  immediately  recognized  by  the 
head  hair  6-C  which  is  always  single  and  stout. 

Female.  Similar  to  spicidosus  sp.  nov.  except  for  the  following  difference. 
Anterior  surface  of  hind  femur  completely  pale  on  the  proximal  half,  with  a 
narrow  apical  dark  band  which  extends  proximally  along  the  dorsal  border. 

Male.  Similar  to  spiculosus  sp.  nov.  except  as  noted  below.  Flagellomeres  V 
through  IX  as  illustrated  in  figure  3;  flagellomere  V  with  a  tuft  of  6  very  narrow, 
pale  setae  extending  beyond  flagellomere  IX;  flagellomere  VII  with  an  internal  tuft 
of  from  3  to  5  gently  sigmoid,  specialized  setae  and  several  shorter,  straight  setae; 
flagellomere  IX  with  a  tuft  of  from  3  to  5  long,  strong,  dark  setae.  Terminalia 
as  illustrated  in  figure  3;  similar  to  peytoni  sp.  nov.  but  with  5  or  6  submarginal 
setae  on  the  basimere,  without  setae  on  the  basal  third  of  the  distimere,  and 
with  approximately  15  teeth  on  the  lateral  margin  of  the  dorsal  process  of  the 
lateral  plate  of  the  phallosome. 

Larva.  Chaetotaxy  and  structure  as  illustrated  in  figure  3,  similar  to  spiculosus 
sp.  nov.  except  as  noted  below.  Head  hair  5-C  usually  bifid,  sometimes  single, 
pectinate;  6-C  always  single,  pectinate,  somewhat  stouter  than  the  individual 
branches  of  5-C;  16,  17-C  represented  by  minute  spicules.  Thoracic  and  abdominal 
integument  glabrous;  thoracic  hairs  5,  6,  7,  8-P  single,  pectinate,  but  7-P 
occasionally  bifid.  Comb  consisting  of  from  35  to  50  elongate,  fan-shaped  scales 
arranged  in  a  broad  triangular  patch.  Siphon  index  variable,  ranging  from 
7:1  to  10:1  (average,  8.2:1);  4  pairs  of  subventral  tufts  inserted  in  a  line  on  the 
siphon;  individual  tufts  with  from  2  to  4  branches,  their  length  greater  than  the 
width  of  the  siphon  at  the  point  of  insertion;  pecten  consisting  of  from  8  to  12 
teeth  restricted  to  the  basal  third  to  fourth  of  the  siphon;  individual  pecten  tooth 
with  a  prominent  distal  spine  and  from  5  to  9  lateral  barbs,  the  proximal  2  or  3 
barbs  more  prominent  than  the  apical  barbs. 

Type  Data.  Holotype  male  with  associated  larval  and  pupal  skins 
and  terminalia  and  antenna  slide  mounted  from  Huai  Bong  Ti, 
Kanchanaburi  Province,  Thailand,  2.  VI.  65,  K.  Mongkolpanya,  from 
rock  pool  in  bamboo  grove,  deposited  in  the  U.  S.  National  Museum, 
No.  69183.  Paratypes:  1  male  and  2  females  with  associated  larval  and 
pupal  skins  from  Khao  no  Chang,  Kanchanaburi  Province,  Thailand, 
6.  VI.  65,  E.  L.  Peyton  and  K.  Mongkolpanya;  and  1  male  with 
associated  larval  and  pupal  skins  from  Ban  Sai  Yok,  Kanchanaburi 
Province,  Thailand,  26.  V.  1965,  S.  Chumchulcherm,  from  a  rockhole  in 
a  bamboo  grove  in  a  mountainous  area.  The  specific  name  is  derived 
from  the  Greek  adjective  meaning  clear  or  distinct. 


Fig.  5,  Culex  (Lophoceraomyia)  juscosiphoais  sp.  nov.  Dorsoventral  view  of 
the  fourth  stage  larva,  dorsal  view  of  the  male  terminalia,  and  lateral  view 
of  the  antennal  flagellomeres  V  through  IX. 


12 


PROC.  B3JT.  SOC.  WASH.,  VOL.  69,  NO.  1,  MARCH,  1967 


I -  0.1 


Distribution.  The  authors  have  examined  24  collections  from 
Kanchanaburi  Province,  Thailand  and  one  collection  each  .from 
Nalchon  Nayok  and  Trang  Provinces.  Fourteen  individual  rearings 
were  studied,  as  well  as  17  additional  males,  21  additional  females,  and 
120  larvae. 

Taxonomic  Discussion.  The  adult  stage  (both  male  and  female) 
demonstrates  affinity  to  the  traubi — ganapathi  sibling  species  com¬ 
plex  but  the  larva  appears  sufficiendy  distinctive  to  exclude  it  from 
this  complex.  The  female  differs  from  the  species  previously  men¬ 
tioned  only  on  the  basis  of  the  scale  patterns  of  the  anterior  surface 
of  the  hind  femur,  and  this  character  is  frequendy  difficult  to  evaluate. 
The  adult  male  is  differentiated  from  the  members  of  the  traubi — 
ganapathi  complex  by  the  presence  of  an  internal  tuft  of  approximately 
3  gendy  sigmoid  specialized  setae  on  flageUomere  VII;  it  differs 
from  peytoni  sp.  nov.  by  lacking  setae  on  the  basal  third  of  the  disti- 
mere  and  by  possessing  approximately  15  teeth  on  the  dorsal  margin 
of  the  outer  process  of  the  lateral  plate  of  the  phallosome;  it  differs 
from  spiculosus  sp.  nov.  on  the  basis  of  the  internal  rod  on  the 
subapical  lobe  of  the  basimere  which  is  slighdy  expanded  sub- 
apically  then  bent  and  with  a  rather  broad,  lightly  sclerotized 
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apex.  The  larva  is  primarily  distingirished  from  the  members  of  the 
traubi — ganapathi  complex  by  the  glabrous  thoracic  and  abdominal 
integument  and  by  the  fact  that  head  hair  6-C  is  always  single,  rather 
stout,  and  apparently  somewhat  flattened. 

Biology.  The  type  habitat  of  this  species  was  a  rock  hole  located  on 
the  face  of  a  cliff  in  a  secondary  rain  forest  which  contained  about  two 
gallons  of  water.  Larvae  of  ei^rines  sp.  nov.  have  also  been  collected 
from  flood  pools  in  a  primary  rain  forest  environment,  bamboo 
intemodes  in  a  primary  rain  forest,  a  coconut  shell  in  a  secondary  rain 
forest,  a  wheel  track  in  a  bamboo  grove,  a  teak  tree  hole,  and  a 
pandanus  axil  in  a  primary  bamboo  grove.  Most  of  the  collections, 
however,  were  made  in  mountainous  areas  from  bamboo  intemodes, 
or  rock  pools  or  other  container  habitats  in  close  association  with 
bamboo  groves.  Nothing  is  known  of  the  adult  biology. 

Culex  (Lophoceraomyia)  pholeter,  species  novum 

The  female  is  virtually  indistinguishable  from  spiculosus  sp.  nov.  The  adult 
male  is  distinguished  by  flageUomere  V  possessing  a  conspicuous  tuft  which  has 
from  1  to  4  long,  broad  scales,  by  the  presence  of  3  long,  prominent  submaiginal 
setae  on  the  basimere,  and  by  the  shape  of  the  internal  process  of  the  lateral 
plate  of  the  phallosome.  The  fourth  stage  larva  exhibits  a  long  siphon  with  4 
pairs  of  long,  rather  fine,  usually  bifid  subventral  tufts  and  thoracic  hair  8-P  is 
branched  and  reduced  in  size. 

Female.  The  adult  female  is  virtually  indistinguishable  from  spiculosus  sp. 
nov.,  but  the  abdominal  sterna  are  very  pale  in  contrast  to  the  condition  found  in 
spiculosus  sp.  nov. 

Male.  Similar  in  general  appearance  to  spiculosus  sp.  nov.  except  as  noted 
below.  Flagellomeres  V  through  IX  as  illustrated  in  figure  4;  flageUomere  V 
with  at  least  one  very  broad  scale  which  tapers  to  a  sharp  point  and  extends  to 
flageUomere  VIII,  as  well  as  several  more  narrow,  but  equally  long  setae-like 
scales;  flageUomere  VIII  with  a  tuft  of  5  or  more  strong,  broad,  dark  setae  which 
exhibit  a  prominent  median  bend;  flageUomere  IX  with  an  internal  tuft  of  3  to  5 
long,  rather  straight,  strong  setae.  Terminalia  as  iUustrated  in  figure  4;  basimere 
with  3  strong  submarginal  setae  inserted  in  a  straight  row;  subapical  lobe  of  the 
basimere  with  the  internal  rod  tapering  to  a  sharp  point  and  somewhat  shorter 
than  the  central  and  external  rods  which  are  subequal  in  length  and  broadly 
bent  apically;  internal  leaflet  rod-like,  fine;  external  leaflet  oblong-ovate,  blimdy 
rounded  apically  and  striated;  accessory  processes  narrow,  setae-like;  distimere 

or»ni^1of»  r»n  /vf 

■  OaAAA  LAAU  VA  X/A.  AAAC  V.'V'AAVVrA.  UV/XOCU,  UA 

the  lateral  plate  of  the  phaUosome  with  aii  apical  knob  and  approximately  7 
short,  but  distinct  teeth  on  the  lateral  margin. 

Lorca.  Chaetotaxy  and  structure  as  iUustrated  in  figure  4,  similar  to  spiculosus 
sp.  nov.  except  as  noted  below.  Head  hair  1-C  darkly  pigmented,  tapering  to  a 
sharp  point,  its  length  less  than  half  the  distance  between  bases  of  the  pair;  16, 
17-G  represented  by  smaU,  but  distinctive,  spicules.  Thoracic  and  abdominal 
integument  glabrous.  Thoracic  hair  8-P  with  2  or  3  branches,  simple,  very 
short  and  fine;  14-P  bifid  or  trifid.  Comb  consisting  of  a  broad,  triangular  patch 
of  from  60  to  80  elongate,  fan-shaped  scales.  Siphon  index  variable,  ranging  from 
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6:1  to  7:1;  4  pairs  of  subventral  tufts  inserted  in  a  line  on  the  siphon;  individual 
tufts  usually  hifid  (occasionally  trifid  or  single),  their  length  greater  than  the 
width  of  the  siphon  at  the  point  of  insertion;  pecten  consisting  of  from  8  to  11 
teeth  restricted  to  approximately  the  hasal  third  to  fourth  of  the  siphon;  individual 
pecten  tooth  with  a  prominent  distal  spine  and  from  7  to  10  lateral  harhs,  the 
proximal  two  harhs  very  coarse,  the  distal  harhs  fine. 

Type  Data.  Hole  type  male  with  associated  larval  and  pupal  skins 
and  terminalia  and  antenna  slide  mounted  from  Khao  Mai  Ha  Wa, 
Chon  Buri  Province,  Thailand,  19.  VII.  65,  E.  L.  Peyton,  from  a  crab 
hole  in  a  mountainous  secondary  rain  forest,  deposited  in  the  U.  S. 
National  Museum,  No.  69184.  Paratypes:  two  females  with  associated 
larval  and  pupal  skins  and  one  male  from  the  type  locality  and  habitat, 
30  VI.  65.  The  specific  name  applies  to  the  larval  habitat  and  is  taken 
from  the  Greek  noun  meaning  one  who  lurks  in  a  hole. 

Distribution.  This  species  is  known  only  from  the  type  locality  and 
from  Khao  Mai  Kaeo,  Chon  Buri  Province,  Thailand.  Three  individ¬ 
ual  rearings  were  studied  as  well  as  3  additional  males  and  4  larvae. 

Taxonomic  Discussion.  The  adult  male  appears  to  have  its  closest 
affinity  to  C.  mammilifeT  (Leicester),  due  to  the  presence  of  the 
conspicuous  tuft  on  flagellomere  V;  however,  it  may  be  separated  from 
mammiUfer  on  the  basis  of  having  only  3  prominent  submarginal  setae 
on  the  basimere  and  the  internal  process  of  the  lateral  plate  of  the 
phallosome  does  not  project  beyond  the  apex  of  the  dorsal  process. 
The  larva  is  also  similar  to  that  of  mammilifer,  but  can  be  recognized 
by  the  presence  of  4  pairs  of  subventral  tufts  on  the  siphon;  the  form 
of  the  thoracic  hair  8-P  is  also  distinctive,  and  hair  6  of  abdominal 
segment  I  is  bifid  rather  than  3  or  4  branched. 

Biology.  The  type  habitat  of  pholeter  sp.  nov.  is  a  small  crab  hole 
in  a  secondary  rain  forest  in  a  mountainous  area.  Another  collection 
was  made  from  a  crab  hole  in  a  tapioca  plantation  near  the  type 
habitat.  Collections  were  made  during  June,  August,  and  October. 
Habits  of  the  adults  are  unknown. 

Culex  (Lophoceraomyia)  fnscosiphonis,  species  novum 

The  adult  female  is  indistinguishahle  from  spiculosus  sp.  nov.  The  adult  male 
is  recognized  hy  flagellomere  V  lacking  a  conspicuous  tuft  of  long,  hoard  scales, 
hy  having  the  prominent  suhmarginal  setae  inserted  in  two  irregular  rows  on  the 
hasimere,  and  hy  the  internal  process  of  the  lateral  plate  of  the  phallosome 
projecting  heyond  the  apex  of  the  dorsal  process.  The  fourth  stage  larva  exhibits 
a  long,  darkly  pigmented  siphon  with  4  pairs  of  fine,  rather  short  subventral  tufts 
and  dioracic  hair  8-P  single. 

Female.  Indistinguishable  from  spiculosus  sp.  nov. 

Male.  Similar  to  spiculosus  sp.  nov.,  except  as  noted  below.  FlageUomeres  V 
through  IX  as  illustrated  in  figure  5;  flagellomere  V  with  an  internal  tuft  of  about 
5  narrow,  acute  setae  whose  apices  do  not  reach  beyond  flagellomere  VII; 
flagellomere  IX  with  a  tuft  of  from  3  to  5  strong,  rather  long,  dark  setae. 
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Terminalia  as  illustrated  in  figure  5;  basimere  with  approximately  9  subiuarginal 
setae  inserted  in  two  parallel  but,  irregular  rows;  subapical  lobe  of  the  basimere 
vrith  the  internal  rod  rather  broad,  constricted  at  the  apex  and  filamentous  beyond 
the  constriction;  the  central  and  external  rods  subequal  in  length,  gently  curved 
apically;  lateral  plate  of  the  phallosome  with  the  internal  process  rather  narrow, 
distinctly  curved  and  pointed  distally,  projecting  beyond  the  apex  of  the  dorsal 
process;  dorsal  process  with  an  apical  knob  and  approximately  10  short  teeth  on 
the  lateral  margin. 

Larva.  Chaetotaxy  and  structure  as  illustrated  in  figure  5,  similar  to  spiculosus 
sp.  nov.  except  as  noted  below.  Head  moderately  pigmented,  antenna  slightly 
darker  with  a  distinctly  darker  basal  ring.  Thoracic  and  abdominal  integument 
covered  with  a  sparse  pattern  of  extremely  fine,  rather  long  spicules;  thoracic  hair 
7-P  single  or  bifid,  pectinate;  14-P  usually  bifid,  occasionally  single,  simple. 
Comb  consisting  of  from  30  to  45  elongate,  fan-shaped  scales  arranged  in  a  broad 
triangular  patch.  Siphon  index  variable,  ranging  from  10:1  to  12.6:1  (average, 
11.8:1);  4  pairs  of  subventral  tufts  inserted  in  a  line  on  the  siphon;  individual 
tufts  fine,  with  from  2  to  4  branches,  their  length  equal  to,  or  greater  than  the 
width  of  the  siphon  at  the  point  of  insertion;  pecten  consisting  of  from  7  to  10 
teeth  restricted  to  approximately  the  basal  fourth  or  less  of  the  siphon;  individual 
pecten  tooth  gently  curved,  with  a  prominent  distal  spine  and  with  from  6  to  10 
lateral  barbs;  distal  barbs  fine,  proximal  barbs  coarse,  and  conspicuous;  siphon 
and  anal  segment  very  darkly  pigmented,  more  so  than  in  any  other  species 
examined.  The  association  of  the  larvae  with  the  male  is  presumptive:  larvae  were 
collected  along  with  a  pupa  from  which  the  holotype  male  was  reared. 

Type  Data.  Holotype  male  with  terminalia  and  antennae  slide 
mounted  from  Muang,  Phatthalung  Province,  Thailand,  15.  X.  1964;  S. 
Chiunchulcherm,  from  a  tree  hole  in  a  primary  forest,  deposited  in  the 
U.  S.  National  Museum,  No.  69185.  Paratypes:  one  female  with  its 
associated  larval  and  pupal  skins  from  the  type  locality;  one  male 
from  Muang,  Trang  Province,  9.  X.  1964,  S.  Chumchulcherm,  reared 
from  a  root  hole.  The  specific  name  is  of  Latin  origin  and  applies  to 
the  exceptionally  dark  siphon  of  the  fourth  stage  larva. 

Distribution.  In  addition  to  the  type  locality,  this  species  has  also 
been  collected  in  Thailand  from  Trad  and  Trang  Provinces.  The 
following  material  was  examined  in  addition  to  the  types:  2S  S  reared 
from  pupae;  1 9  with  associated  larval  and  pupal  skins;  and  1.3  larvae. 

Taxonomic  Discussion.  The  adult  male  of  this  species  is  extremely 
similar  to  C.  demissus  Colless,  and  on  the  basis  of  CoUess’  description 
of  the  unique  holotype  specimen,  the  terminalia  appear  to  be  insepa¬ 
rable;  however,  the  internal  tuft  of  antennal  flagellomere  V  in  fus- 
cosiphonis  sp.  nov.  does  not  exhibit  the  distinctively  long  setae  which 
are  said  to  be  present  in  demissus.  The  larva  is  rather  similar  to  that 
of  C.  wilfredi  Colless  but  may  be  distinguished  on  the  basis  of  the 
very  darkly  pigmented  siphon  and  anal  segment  in  fuscosiphonis  sp. 
nov.  and  by  hair  2  of  the  anal  segment  which  is  bifid  in  the  case  of 
fuscosiphonis  sp.  nov.  and  trifid  in  the  case  of  tcUfredi. 
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Biology.  The  type  habitat  of  this  species  was  a  tree  hole  located 
in  a  primary  rain  forest.  Specimens  have  also  been  collected  from  root 
holes  in  mountainous  primary  rain  forests  and  one  collection  was 
made  from  a  tree  hole  in  a  secondary  scrub  stand  near  the  sea  coast. 
The  biology  of  the  adults  is  unknown. 

Coles  (Lophoceraomyia)  incomptus,  species  novum 

The  adtilt  male  may  be  recognized  by  the  presence  of  2  rows  of  submarginal 
setae  on  the  basimere,  by  the  6  acutely  pointed  scales  on  flagellomere  V,  and 
by  the  characteristically  bulbous  setae  on  flagellomere  Vlll. 

Female.  Unknown. 

Mcde.  Similar  to  fuscosiphonis  sp.  nov.,  except  as  noted  below.  FlageUomeres 
V  through  IX  as  illustrated  in  figmre  6;  flagellomere  V  with  an  internal  tuft  of 
approximately  6  acute,  striated  setae  which  extend  almost  to  flagellomere  VII 
(these  setae  are  somewhat  stronger  than  those  found  in  fuscosiphonis  sp.  nov.); 
flagellomere  VIII  with  an  internal  tuft  of  7  strong,  dark,  gently  curved  setae, 
the  distal  2  of  these  setae  with  a  characteristic  bulbous,  median  expansion; 
flagellomere  IX  with  an  internal  tuft  of  3  short,  slender  setae  and  3  longer, 
slenderer  setae.  Terminalia  as  illustrated  in  figure  6;  basimere  with  10  strong, 
submarginal  setae  inserted  in  two  irregular  rows;  subapical  lobe  of  the  basimere 
with  the  internal  rod  rather  robust,  constricted  at  the  extreme  apex  and  pointed, 
the  central  and  external  rods  subequal  in  length,  hooked  apically;  internal  leaflet 
rod-like,  quite  slender;  accessory  processes  narrow  and  setae-like;  distimere  with 
minute  annulations  on  the  apical  third  of  the  convex  surface;  dorsal  process  of  the 
lateral  plate  of  the  phallosome  with  an  apical  spiculate  knob  and  12  or  more  teeth 
on  the  lateral  margin;  internal  process  robust,  distinctly  curved,  not  projecting 
beyond  the  apex  of  the  dorsal  process. 

Larva.  Unknown. 

Type  Data.  Holotype  male  with  tenninalia  and  antennae  slide 
mounted  from  Doi  Sutep,  Chiang  Mai  Province,  Thailand,  7.  I.  53, 
D.  C.  and  E.  B.  Thurman,  deposited  in  the  U.  S.  National  Museum, 
No.  69186.  Paratypes:  two  males  with  terminalia  and  antennae  slide 
mounted  and  with  the  same  data  as  the  holotype,  deposited  in  the 
U.  S.  National  Museum.  The  specific  name  applies  to  the  overall  adult 
habitus  and  is  derived  from  the  Latin  adjective  meaning  unadorned. 

Distribution.  In  addition  to  the  type  locality,  one  specimen  was 
collected  resting  at  Doi  Tad  Fah,  Chiang  Mai  Province,  Thaildan. 
Four  males  and  their  associated  terminalia  and  antennae  were 
studied. 

Taxonomic  Discussion.  This  species  demonstrates  a  close  affinity  to 
fuscosiphonis  sp.  nov.  and  demissus,  but  the  bulbous  expansion  of 
setae  on  flagellomere  VIII  and  the  shape  of  the  processes  on  the 
subapical  lobe  of  the  basimere  clearly  separates  this  species  from  its 
close  relatives.  C.  bandoengensis  Brug,  another  member  of  the  mam- 
milifer  group  which  exhibits  the  submarginal  setae  in  two  rows,  is 
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easily  separated  on  the  basis  of  the  shape  and  number  of  the  subapical 
lobe  of  the  basimere. 

Biology.  Virtually  nothing  is  known  of  the  biology  of  this  species. 
Larvae  were  collected  (and  the  skins  subsequently  lost)  from  a 
tree  hole  on  Doi  Sutep  Mountain,  and  one  adult  male  was  collected 
from  a  low  plant  under  shady  damp  jungle  on  Doi  Tad  Fah  Mountain. 
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